The tribe Neillieae, a small group of about 18 species in the Rosaceae, comprises three taxonomically difficult genera, Neillia, Physocarpus, and Stephanandra. The tribe, characterized by lobed leaves with persistent or deciduous stipules and ovoid, shiny seeds with copious endosperm, is strongly supported as a monophyletic group by a variety of lines of molecular evidence. Due to the high amount of morphological variation across the three genera and the species in tribe Neillieae, conflicting classification schemes and numerous species have been proposed over the past three centuries. However, no comprehensive systematic study of the group, including all species across their geographic ranges, has ever been undertaken. As part of a taxonomic revision of tribe Neillieae, a revision of Physocarpus based on the morphological examination of herbarium specimens, including types, and field observation is presented. Artificial keys, comprehensive nomenclatural treatments, descriptions, distribution maps, and lists of specimens examined are provided. Six species in Physocarpus are recognized. A lectotype is here designated for the following species: Opulaster pubescens, Opulaster ramaleyi, Spiraea opulifolia var. parvifolia, Spiraea opulifolia var. tomentella, Physocarpus michiganensis, and Physocarpus missouriensis. Taxonomy of tribe Neillieae: Physocarpus 333
whereas the species of Physocarpus evolved in western North America (Oh and Potter, 2005) . They also suggested that the eastern Asian species, P. amurensis (Maxim.) Maxim, was derived from an ancestor in western North America and that its current distribution resulted from dispersal across Beringia.
Tribe Neillieae has needed comprehensive systematic study. The morphological characters used to distinguish the three genera are variable, which has led taxonomists propose a number of conflicting classification schemes over the past three centuries. For instance, Bentham and Hooker (1865) , Greene (1889) , and Jones (1893) treated Physocarpus as part of the genus Neillia, with Stephanandra as a separate genus, whereas Kuntze (1891a) classified all species of tribe Neillieae in Physocarpus. In spite of the taxonomic confusion, the tribe as a whole has received little modern taxonomic attention. Vidal (1963) and Cullen (1971) published revisionary studies of Neillia and briefly discussed the morphological relationships among the three genera, but their studies concentrated mainly on the species of Neillia. Most treatments of Physocarpus and Stephanandra have been contributions to regional floristic manuals; consequently not all the species in each genus have been included (Rydberg, 1908; Fernald, 1970; Gleason and Cronquist, 1991; Yu and Ku, 1974; Holmgren, 1997) .
Many species in tribe Neillieae are poorly known or exhibit considerable morphological variation. The patterns of variation within a species have not been examined comprehensively, leaving to the description of numerous segregate species. Species identities and relationships, as well as the correct application of taxonomic names have remained problematic (Robertson, 1974; Welsh, 1982) . Oh and Potter (2005) have investigated phylogenetic relationships among the three genera of tribe Neillieae using multiple DNA sequence data and have proposed that Neillia and Stephanandra should be merged into one genus. Their results indicate that the genus Physocarpus is a strongly supported monophyletic group and is sister to the Neillia/ Stephanandra clade. Their separate and combined analyses of sequence data from rDNA, cpDNA and LEAFY indicate that Stephanandra is nested within Neillia. The close relationship between Neillia and Stephanandra is also supported by morphological characteristics, such as their acuminate to caudate leaf apices, racemose or paniculate inflorescences, and the possession of a single carpel per flower with the exception of N. affinis Hemsl. var. polygyna Cardot ex J. E. Vidal, which has 3−5 carpels per flower. Stephanandra has been included in Neillia (Oh, 2006) .
In a series of two papers, a comprehensive taxonomy of tribe Neillieae reflecting most recent morphological and Sang-Hun Oh molecular analysis of the group Potter, 2003, 2005; Oh, 2004 Oh, , 2006 Oh et al., 2010) is provided. As the first part of the revision, this paper provides taxonomic history of tribe Neillieae and taxonomic treatment of Physocarpus, including detailed nomenclature and morphological descriptions. The second part of the revision will cover Neillia.
Materials and Methods
More than 3,000 herbarium specimens were examined for this study. Specimens were borrowed from major herbaria, including A, BM, CS, E, GH, JEPS, K, KPM, L, MO, NEBC, NY, P, PE, POM, RM, UC, and UMO. Specimens at DAV, KB, and KUN, and those collected by the author were also examined. The data presented here, including plant measurements and distributions, were obtained mainly from herbarium specimens. Where more than 100 herbarium specimens were studied for a taxon, a subset of the total specimens examined is cited.
Nomenclatural History of Tribe Neillieae
The first published description of a species that can be assigned to the tribe Neillieae appeared before the time of Linnaeus in Tournefort (1700) under the genus Spiraea (S. opulifolia). Linnaeus, in his Species Plantarum (1753), included 11 species in Spiraea L. including S. opulifolia. After that, three additional species now assignable to tribe Neillieae were described in Spiraea: S. incisa Thunb. (1784), S. capitata Pursh (1814), and S. monogyna Torr. (1827).
Cambessèdes (1824) examined morphological variation among the species in the genus Spiraea that had been described by 1824, and recognized five sections in Spiraea (Spiraea, Ulmaria, Physocarpos, Gillenia, and Kerria). He placed S. opulifolia in the monotypic section Physocarpos, based on the presence of stipules and inflated follicles; however, the two other species now assigned to tribe Neillieae (S. capitata and S. incisa) were classified in section Spiraea. De Candolle (1825) also followed the Cambessèdes' classification for those species, in which S. opulifolia was placed in section Physocarpos and both S. capitata and S. incisa were in section Spiraea.
Don (1825) first established the genus Neillia based on Wallich collections from Nepal and described two new species (N. thyrsiflora and N. rubiflora). Blume in the next year (1826) described a new monotypic genus Adenilema from Java in Indonesia, but he later synonymized it with Neillia (Blume 1855), as did Miquel (1855) . Miquel, in his Flora van Nederlandsch Indië (1855), proposed a new name Neilliaceae, which included the genus Neillia only with N. thyrsiflora and N. rubiflora, while S. incisa was placed under the genus Spiraea. Meanwhile, Siebold and Zuccarini segregated a new genus Stephanandra in 1843 based on S. flexuosa, which has been treated as a taxonomic synonym of S. incisa (Thunb.) Zabel.
Medikus (1799) segregated Opulaster from Spiraea based on S. opulifolia, but this new name was invalid because neither a description nor a citation of previous work accompanied in the original publication. In 1832, Rafinesque published a new genus Epicostorus, based on Spiraea monogyna; however no subsequent authors ever used the name. Rafinesque (1838) also established Physocarpa by elevating Cambessèdes' Spiraea section Physocarpos to generic rank. Rafinesque (1838) argued that Physocarpa was distinguihsed from Epicostorus by its bracts and swollen fruits (Epicostorus lacked bracts and had compressed, not swollen, fruits). The orthography of Physocarpa was modified to Physocarpus by Maximowicz (1879) and because of this, the authorship of the genus name has been confused. Maximowicz (1879) was the first to group the three genera (Physocarpus, Neillia, and Stephanandra) in the tribe Neillieae. He distinguished the tribe Neillieae by its lobed leaves, stipules, and hard, shiny seeds with abundant endosperm. He also considered that each of the three genera was distinct. However, before this treatment, classifications of the three genera were not consistent. For example, Bentham and Hooker (1865) united Neillia and Physocarpus, while Stephanandra was treated as separate genus. Kuntze (1891a) , on the other hand, placed all species of tribe Neillieae in the genus Physocarpus in his first part of Revisio generum plantarum. In the second part of the same book, he transferred all the species to the genus Opulaster, realizing that the name Opulaster was the earliest name for species of tribe Neillieae (Kuntze, 1891b) .
The name Opulaster is listed in "nomina generica conservanda et rejicienda" as a rejected name against Physocarpus in the Vienna Code (Briquet, 1906) . In spite of the rejection of the name Opulaster (Briquet, 1906) , Opulaster was frequently adopted in floras and taxonomic treatments (Schneider, 1905; Rydberg, 1908 Rydberg, , 1922 Small, 1933) . Rickett and Stafleu (1959) revised the list of "nomina generica conservanda et rejicienda" and noted that there was no need to conserve Physocarpus against Opulaster because Opulaster was a nomen nudum. They instead proposed an orthographical conservation in arguing that Physocarpus (Cambess.) Raf. should be conserved over Physocarpa Raf.
In 1972, Robertson proposed that the name Physocarpus McNeill et al., 2012) , if the two genera were united, Epicostorus would have to be retained because it is the earlier name. While Physocarpus has been widely used in the botanical and horticultural literatures, the name Epicostorus has never been used other than by the original author. This proposal was approved by the General Committee for Spermatophyta (McVaugh, 1973) , and the conservation appeared in the Leningrad Code and onwards.
Most modern classifications of the tribe Neillieae have followed the circumscription of Maximowicz (1879) , in which tribe Neillieae consists of Neillia, Physocarpus, and Stephanandra (Vidal, 1963; Schulze-Menz, 1964; Cullen, 1971; Kalkman, 1988; Takhtajan, 1997) . Hutchinson (1964) added Guamatela Donn. Sm., a monotypic genus described based on specimens from Guatemala, in the tribe Neillieae. A recent phylogenetic study (Oh and Potter, 2006) using chloroplast DNA sequence data (rbcL, atpB, and matK) revealed that the genus is not a member of the Rosaceae, but belongs to Crossomatales, forming a distinct clade not nested in any of the families in the order. A new monotypic family Guamatelaceae was established to include Guamatela (Oh and Potter, 2006) .
Taxonomic Treatment
Neillieae Maxim., Trudy Imp. S.-Peterburgsk. Bot. Sada 6: 216. 1879.−TYPE: Neillia D. Don Unarmed deciduous shrubs. Leaves simple, alternate, the blade palmately veined, distinctly petiolate; stipules 2, opposite, free. Inflorescences corymbs, racemes, or panicles of racemes. Flowers bisexual; hypanthium cupulate, turbinate, campanulate, or cylindric; sepals 5, persistent; petals 5, deciduous; gynoecium apocarpous, carpels 1−5, free from hypanthium, the style terminal, the stigma capitate; ovules 2 or more per carpel. Fruit a follicle; seeds ovoidal, hardened, shiny, with copious endosperm. Base chromosome number: x = 9.
Neillieae was considered to be closely related to tribe Spiraeae (Kalkman, 1988) . Phylogenetic analyses using DNA sequences (Morgan et al., 1994; Potter et al., 2002 Potter et al., , 2007 Shrubs with erect or spreading principal branches and short lateral branches; the bark in several layers peeling off in strips; pubescence usually present, the trichomes stellate. Leaves of the flowering branches ovate, reniform, orbicular, or oval, palmately 3−5-lobed, the margins doubly serrate or crenate; petioles evident; stipules linear to ovate, deciduous. Inflorescences terminating lateral branches of the season, bracteate, of umbel-like corymbs. Hypanthium shallowly cupulate, turbinate, or campanulate; sepals spreading when flowering, becoming erect after anthesis, ovate to triangular; petals spreading, orbicular, white or cream; stamens 20−40, exserted, arising from the rim of the hypanthium, some persistent; carpels 1−5, weakly connate at least at base, glabrous to moderately pubescent or densely pubescent, the style terminal; ovules 2−4 per carpel. Fruit a follicle, inflated or flattened, dehiscent along the ventral and dorsal sutures; seeds 1−4 per follicle, yellowish brown to light brown. Chromosome number: 2n = 18.
A recent phylogenetic analysis of Rosaceae (Oh et al., 2010) suggested that Physocarpus insularis (Nakai) Nakai, recognized as an endemic species on Ulleungdo Island in East Sea of Korea (Nakai, 1918; Lee, 1980; Lee, 2007) , is not a member of the genus Physocarpus but that it should belong to the genus Spiraea. It has been formally transferred to Spiraea, S. insularis (Nakai) H. Shin, Y. D. Kim & S. H. Oh, based on morphology and DNA sequence data (Shin et al., 2011) . Six species of Physocarpus are recognized in this treatment ( Fig. 1) . Sang-Hun Oh 2. Corymbs with usually 1−8 flowers; carpels 1, rarely 2 ································································ 1. P. alternans 2. Corymbs with more than 10 flowers; carpels 2, rarely 3.
3. Follicles flattened laterally at maturity with more or less erect beaks, weakly connate above the middle of their length ·················· 4. P. malvaceus 3. Follicles not flattened at maturity with spreading beaks, weakly connate at the base. 4. Leaf blades longer than 4 cm; follicles 5.5−8 mm long; eastern Asia ····················· 2. P. amurensis 4. Leaf blades shorter than 4 cm; follicles 4-5.5 mm long; western U.S.A ·· 5. P. monogynus 1. Carpels 3−5, follicles highly inflated at maturity, more than twice as long as the hypanthium and the sepals. capitatus, fruits, E. P. malvaceus, F. P. monogynus, G. P. opulifolius, flowers, H. P. opulifolius, fruits. Note that P. capitatus and P. opulifolius have highly inflated fruits that are exposed from hypanthium (D and H).
Shrub to 1.5 m high. Leaves of the flowering branches with blade 0.9−2 cm long, 1−2 cm wide, outline shape ovate to reniform, shallowly 3-lobed, the apex rounded, the base cordate, the margin doubly crenate, the upper and lower surfaces densely pubescent with stellate trichomes; petioles 0.3−0.9 cm long; stipules triangular to ovate, 1−2.5 mm long, entire, caducous. Inflorescences 1−8 (10)-flowered, densely pubescent with stellate trichomes; bracts lanceolate, 1.5−2.4 mm long; pedicels 0.3−1 cm long. Hypanthium campanulate or turbinate, 1.7− 3 mm deep, 3.2−5 mm wide at the rim, densely pubescent with stellate trichomes; sepals ovate, 1.8−3.3 mm long, obtuse to rounded at the apex, densely pubescent with stellate trichomes on both surfaces; petals orbicular, white or pale pink; stamens 20−30, the longest filaments 1.3−2.5 mm long; carpels 1 rarely 2, if 2, weakly connate at the base, densely pubescent with stellate trichomes. Follicles 3−4.5 mm long, somewhat flattened laterally, with spreading beaks; seeds 1−3 per follicle, 1.6− 2.1 mm long, yellowish brown to light brown.
Distribution. Western U.S.A., from eastern California, Nevada, Utah, to western Colorado and southwestern Wyoming, northward to Idaho (Fig. 2) ; pinyon-juniper woodland of desert mountains; limestone outcrops; 1,300−3,050 m.
Physocarpus alternans is morphologically distinct in the genus in that it has very short flowering branches with a cluster of very small leaves, fewer flowers per inflorescence, and very short pedicels compared to other species in the genus. In addition to the reduced habit of the species, the flowers of P. alternans usually have only one carpel. The rest of the species in Physocarpus have two or three to five carpels fused at least at base.
Phylogenetic analysis of tribe Neillieae (Oh and Potter, 2005) using nuclear ITS and chloroplast DNA sequences showed that P. alternans is the first diverging lineage in Physocarpus, sister to the remaining species in the genus (Fig. 3) . Oh and Potter (2005) suggested that the gynoecium character may have supported the placement of P. alternans as the basal lineage in the genus if the single carpel is a synapomorphy for Neillieae and the 2−5-carpel condition evolved in Physocarpus. All of species in Neillia except for N. affinis var. polygyna have a single carple. It is also possible that the unicarpellate conditions in P. alternans and the genus Neillia evolved independently, if the most common ancestor of tribe Neillieae has a multicarpellate gynoecium.
Representative specimens examined. Shrub to 3 m high. Leaves of the flowering branches with blade 4−6.6 cm long, 3.5−5.8 cm wide, outline shape ovate to orbicular, shallowly 5-lobed, the apex acute, the base cordate, the margin doubly serrate, the teeth acute or acuminate, the upper surface glabrous, the lower surface glabrous to densely pubescent with stellate trichomes; petioles 1−2.5 cm long; stipules elliptic, 6 mm long, entire, caducous. Inflorescences more than 10-flowered, densely pubescent with stellate trichomes; bracts oblanceolate, 3−4 mm long; pedicels 1.5− 1.8 cm long. Hypanthium campanulate, 2−4 mm deep, 5− 5.5 mm wide at the rim, densely pubescent; sepals ovate, 3− Fig. 3 . Phylogenetic summary tree of relationships in Physocarpus based on parsimony analyses of a combined chloroplast DNA (trnL-trnF, trnD-trnT, matK-trnK, and psbA-trnK), spacer regions of nrDNA (ITS and ETS), and the second intron of LEAFY. Apomorphies are indicated by number: 1 = 2-carpellate gynoecium; 2 = xerophytic habit; 3 = flattened follicle; 4 = 3−5-carpellate gynoecium; 5 = higly inflated follicle; and 6 = follicles exposed from hypanthium. Ancestral states of the characters for Physocarpus may be unicarpellate gynoecium, mesophytic condition, and slightly inflated follicle enclosed in hypanthium. Physocarpus opulifolius was suggested to be of hybrid origin bewteen P. capitatus and P. monogynus (Oh and Potter, 2005) .
Taxonomy of tribe Neillieae:
Physocarpus 339 4 mm long, acute at the apex, densely pubescent on both surfaces; petals orbicular, white; stamens 25−30, the longest filaments 4−5 mm long; carpels 2, rarely 3, weakly connate at the base, densely pubescent with stellate trichomes. Follicles 5.5−8 mm long, not inflated, with spreading beaks; seeds 2−3 per follicle, 1.5−1.8 mm long, yellowish brown to light brown. Distribution. From northeastern China, North Korea to Primorskiy Kray and Amurskaya Oblast' in Russia, and to South Korea (Fig. 4) ; thickets in mixed coniferous forests, often rocky slopes of limestone; 1,400−2,000 m.
This species is similar to P. monogynus and P. malvaceus in having two carpels connate at least at the base and follicles enclosed by hypanthium and sepals, but differs by having larger leaves with acute or acuminate teeth. Maximowicz (1859) stated that P. amurensis has four carpels. However, all specimens that I have seen, including a possible isotype of P. amurensis, have two, rarely three, carpels. In Physocarpus, when the follicles are mature, they dehisce along both ventral and dorsal sutures, generating two follicle walls with two beaks from one follicle. The type specimen contains only fruiting branches and the observation of four carpels made by Maximowicz (1859) may have resulted from erroneously counting the two follicle walls as two carpels.
I requested type specimens of P. amurensis and P. ribesifolius from LE, but did not receive any response. Poyarkova (1939) in "The Flora of the U.S.S.R." stated that the type specimens for the two species are in LE. Poyarkova (1939) further mentioned that P. ribesifolia was described from the vicinity of Vladivostok, while Komarov (1932) did not specify the holotype for P. ribesifolius in the original description. I do not consider that Poyarkova's statement is equivalent to designation of a lectotype for the species.
Moleular phylogenetic analysis (Oh and Potter, 2005) suggested that P. amurensis is sister to the North American species except for P. alternans (Fig. 3) . The phylogenetic placements of P. alternans and P. amurensis, which has one and two to three carpels, repectively, as sucessive sisters to the remaining species of Physocarpus with 2 or 3−5 carpels. Biogegraphic analysis suggested that the Asian P. amurensis, nested within North American Physocarpus, might have been derived from western North American ancestor (Oh and Potter, Shrub to 2.5 m high. Leaves of the flowering branches with blade 3.2−8.5 cm long, 3.1−8.3 cm wide, outline shape ovate, shallowly 3-lobed, the apex acute, the base cordate, the margin doubly serrate, the teeth acute or acuminate, the upper and lower surfaces glabrous to moderately pubescent with stellate trichomes; petioles 1.1−3 cm long; stipules lanceolate, 5 mm long, entire, caducous. Inflorescences more than 10-flowered, sparsely to densely pubescent with stellate trichomes; bracts spatulate, 3−4 mm long; pedicels 0.9−2.6 cm long. Hypanthium cupulate to turbinate, 1.5−2.5 mm deep, 4−4.8 mm wide at the rim, densely pubescent with stellate trichomes; sepals ovate, 2.5−3.5 mm long, acute at the apex, densely pubescent with stellate trichomes on both surfaces; petals orbicular, white; stamens 25−30, the longest filaments 4−5 mm long; carpels 3− 5, weakly connate at the base, glabrous to moderately pubescent. Follicles 8−10 mm long, highly inflated, with spreading beaks; seeds 2−3 per follicle, 2−2.5 mm long, yellowish brown to light brown. Chromosome number: n = 9 (Sax, 1931) .
Distribution. Western North America, mainly coastal ranges and cismontane California, north through Oregon, Washington, British Columbia, and southern Alaska, disjunctively in northern Idaho (Fig. 2) ; mixed coniferous forests; along streams and river banks; 70−1,200 m.
Physocarpus capitatus is similar to P. opulifolius in having 3−5 carpels and highly inflated follicles which are more than twice as long as the hypanthium and the sepals at maturity. It is distinguishable from the latter in having leaves of the flowering branches that are ovate with truncate to cordate bases and marginal teeth that are acute or acuminate. The leaves of non-flowering branches in P. opulifolius are not significantly different from those in P. capitatus; thus they are not useful in distinguishing the two species. The distributions of the two species do not overlap. Physocarpus capitatus is confined to western North America, while P. opulifolius is widely distributed in eastern North America.
In his original description, Pursh mentioned another specimen collected by Lewis and Clark and indicated that he had observed the specimen in the Lewisian Herbarium. However, Reveal et al. (1999) examined the Lewis and Clark collections of vascular plants and discovered that the specimen mentioned by Pursh was not in PH. They suggested that it might be mixed with a Menzies collection. I requested the Lewis and Clark specimen from BM along with the Menzies specimen, but the Lewis and Clark collection was not located. The specimen collected by Menzies consisted of three branches. Pursh mentioned that the Lewis and Clark specimen was imperfect, but all three branches of the Menzies specimens bear leaves and inflorescences and are at the same developmental stage, suggesting that the Lewis and Clark collection is not part of the Menzies specimen. It appears that the Lewis and Clark collection is missing. Holmgren (1997) placed Opulaster cordatus, which was described from Idaho, in synonymy with P. malvaceus. The type specimen of this name has flowers with five carpels that are connate only at the base and have moderately dense stellate pubescence. This places the type in P. capitatus.
Representative specimens examined. Shrub to 2 m high. Leaves of the flowering branches with blade 2.9−6.2 cm long, 2.6−5.9 cm wide, outline shape ovate to orbicular, shallowly 3-lobed, the apex acute, the base cordate, the margin doubly crenate, the upper surface glabrous, the lower surface sparsely pubescent with stellate trichomes; petioles 0.6−1.8 cm long; stipules elliptic, 4.5−7 mm long, entire, deciduous after anthesis. Inflorescences more than 10-flowered, densely pubescent; bracts spatulate, 3−4 mm long; pedicels 1.1−1.5 cm long. Hypanthium campanulate, 2.3−3 mm deep, 3.5−4 mm wide at the rim, densely pubescent with stellate trichomes; sepals ovate, 3−3.5 mm long, acute to obtuse at the apex, densely pubescent with stellate trichomes on both surfaces; petals orbicular, white or cream; stamens 25−30, the longest filaments 4−4.5 mm long; carpels 2, rarely 3, weakly connate to above the middle, densely pubescent. Follicles 6−7 mm long, flattened laterally, with more or less erect beaks; seeds 1−2 per follicle, 2−2.5 mm long, yellowish brown to light brown.
Distribution. Western North America, from southeastern British Columbia and southern Alberta through eastern Washington and Oregon, Idaho, western Montana and Wyoming, southward to northeastern Nevada and Utah (Fig.  5) ; mixed coniferous forests, Douglas fir, aspen, and sprucefir forests; rocky slopes, humid canyon slopes, and lake shores; locally predominant shrubs under coniferous forests in many localities; 500−2,900 m.
Physocarpus malvaceus can be distinguished from other species of Physocarpus by having flattened follicles with more or less erect beaks at maturity. Greene (1889) mentioned that the fruits of this species are indehiscent and are similar to the silicle of a large Lepidium. However, the follicles dehisce along both ventral and dorsal sutures as in all other species of Physocarpus. As Jones (1893) noticed, they may be indehiscent in dry weather.
Because both P. malvaceus and P. monogynus have two carpels united at least at the base and both are distributed in the Rocky Mountain region, it is difficult to distinguish the two species at flowering stage. The two species, however, can be easily distinguished by fruit characters: P. malvaceus has laterally flattened follicles with more or less erect beaks at maturity, whereas P. monogynus has non-flattened follicles with more or less spreading beaks. Leaves of P. monogynus tend to more deeply lobed and smaller than those of P. malvaceus, although there is some variation within each species. Inflorescences of P. malvaceus are always densely stellatepubescent, while a wide range of variation is found in P. monogynus, which can have glabrous or sparsely stellatepubescent to densely stellate-pubescent inflorescences. Physocarpus malvaceus also tends to have petals that are more or less creamy in color and longer stamens, while P. monogynus occasionally has pinkish bracts and petals.
Representative specimens examined. CANADA. British Columbia: 24 mi S of Kootenay Bay along road to Creston, E side of Kootenay Lake Shrub to 1.5 m high. Leaves of the flowering branches with blade 1.5−3.8 cm long, 1.7−3.9 cm wide, outline shape ovate, shallowly 3-to deeply 3−5-lobed, the apex obtuse to acute, the base cordate, the margin doubly crenate, the upper surface glabrous, the lower surface glabrous to sparsely pubescent with stellate trichomes; petioles 0.6−1.9 cm long; stipules lanceolate, 4-4.5 mm long, entire, deciduous after anthesis or caducous. Inflorescences more than 10-flowered, glabrous or sparsely pubescent; bracts oblanceolate, 2.3−3 mm long; pedicels 0.8− 2 cm long. Hypanthium cupulate to turbinate, 1.8−2.5 mm deep, 3.5−4.2 mm wide at the rim, sparsely to moderately pubescent; sepals ovate, 2.2−3.3 mm long, obtuse to rounded at the apex, sparsely or densely pubescent on both surfaces; petals orbicular, white; stamens 25−30, the longest filaments 2−3.6 mm long; carpels 2, rarely 3, weakly connate to at the base, densely pubescent. Follicles 4−5.5 mm long, not inflated, with spreading beaks; seeds 1−2 per follicle, 1.5−2.5 mm long, yellowish brown to light brown. Chromosome number: n = 9 (Sax, 1931) .
Distribution. Western U.S.A., from southern Montana, Wyoming, western South Dakota, central Colorado, New Mexico, western Oklahoma southward northwestern Texas and southeast Arizona (Fig. 5) ; Douglas fir, white fir, aspen, sprucefir communities; river banks, north-facing slopes, ridges of mountain ranges, often limestone outcrops; 1,980−3,350 m.
This species shows considerable variation in leaf shape, size, and lobing. Normal-sized plants can be confused with P. malvaceus, while smaller plants of P. monogynus are similar to larger plants of P. alternans. Watson (1876) cited Spiraea monogyna and Spiraea opulifolia var. pauciflora as basionyms when he published the name, Neillia torreyi. When Spiraea monogyna was transferred to the genus Neillia the epithet monogyna should have been adopted, therefore the name Neillia torreyi is superfluous and illegitimate (ICN Art. 52.1; McNeill et al., 2012) . Syntypes of Spiraea opulifolia var. pauciflora were a mixture of P. malvaceus and P. monogynus (see the nomeclature of P. malvaceus), although the latter species was excluded in the lectotypication (Heller, 1898) . Thus, the circumscription of Neillia torreyi by Watson (1876) , by citing this taxon as a basionym, included what is now called P. malvaceus and P. monogynus. Because Watson (1876) did not cite any herbarium specimens, it is difficult to identify the original materials. However, there are two Watson specimens collected at Stansbury Island, Utah (collected in 1869) and E Humbolt Mts, Nevada (collected in 1868), both bearing the same collection number (Watson 304) . These collection sites match what Watson (1876) described for the distribution of N. torreyi. Interestingly, the former specimen from the Stansbury Island, labeled as Spiraea opulfolia var. pauciflora, is now called P. alternans, while the latter specimen, which does not bear a species name, is very poor material and impossible to identify, but certainly is not P. alternans. Both P. malvaceus and P. monogynus have two (rarely three) carpels, never a single carpel. It is interesting to note that Watson (1876) stated that N. torreyi has one or two carpels, suggesting that his circumscription of N. torreyi included P. alternans in addition to P. malvaceus and P. monogynus.
Representative specimens examined. Daniels (1907) included seven syntypes in the original description. One of the original specimens used by Daniels at UMO was labeled as "type material" and two other specimens as "typical material," while the other four specimens did not bear any such information. These speciemens are considered as syntypes, and the specimen bearing "type material" is here designated as the lectotype.
Opulaster australis Rydb., N. Amer. Fl. 22: 242, 1908 Shrub to 3 m high. Leaves of the flowering branches with blade 2.6−7.5 cm long, 2.3−6.6 cm wide, outline shape oval to ovate, shallowly 3-lobed, the apex acute, the base attenuate to rounded, rarely truncate, the margin doubly serrate, the teeth obtuse, the upper and lower surfaces glabrous to densely pubescent with stellate trichomes; petioles 0.6−2.6 cm long; stipules lanceolate, 5 mm long, entire, caducous. Inflorescences more than 10-flowered, glabrous or densely pubescent with stellate trichomes; bracts spatulate, 4−5 mm long; pedicels 1.1− 2.7 cm long. Hypanthium cupulate to turbinate, 1.5−2.2 mm deep, 3.5−4.8 mm wide at the rim, densely glabrous or pubescent with stellate trichomes; sepals ovate, 2.2−3 mm long, acute at the apex, glabrous or densely pubescent on both surfaces; petals orbicular, white; stamens 25−30, the longest filaments 4−5 mm long; carpels 3−5, weakly connate to at the base, densely pubescent or glabrous. Follicles 8−12 mm long, highly inflated, with spreading beaks; seeds 2−3 per follicle, 1.5−2 mm long, yellowish brown to light brown. Chromosome number: n = 9 (Sax, 1931) ; 2n = 18 (Baldwin, 1951) .
Distribution. Eastern North America, from Nova Scotia, southward to northern Florida, and westward to South Dakota and central Colorado (Fig. 2) ; mixed deciduous forests; streams and river banks, lake shores, wooded slopes; 50-2,130 m.
The name P. opulifolius (L.) Maxim. is conserved against P. opulifolius Raf. When Rafinesque (1838) established the genus Physocarpus (originally Physocarpa but now conserved as Physocarpus) he published two new species in the genus. Physocarpus riparius Raf. (no. 668 "P. riparia") was based on Spiraea opulifolia L. and S. opulifolia var. tomentella DC. The second species, P. opulifolia (L.) Raf. or glabra (no. 669), excluded the type of Spiraea opulifolia L. (Rafinesque, 1838) , and should be regarded as a new species in the genus Physocarpus. This publication of his no. 669 makes the epithet opulifolius unavailable in the genus Physocarpus, and could not use the combination "P. opulifolius (L.) Raf." for his no.
